Abstract -The class of bent functions has strong properties and its elements are rare. It contains a subclass of functions which properties are still stronger and which elements are still rarer. Youssef and Gong have proved the existence of such hyper-bent functions in [2], for every even n. We show that the hyper-bent functions they exhibit are exactly those elements of the well-known PSap class, up to the linear transformations x → δx, δ ∈ F * 2 n . We show that hyper-bent functions can all be obtained from some codewords of an extended cyclic code Hn with small dimension and we deduce from the study of the non-zeroes of Hn that the algebraic degree of hyper-bent functions is exactly n/2. We also prove that the functions of class PSap are some codewords of weight 2 n−1 − 2 n/2−1 of a subcode of Hn and we deduce that for some n, depending on the factorization of 2 n − 1, the only hyper-bent functions on n variables are the elements of the class PS 
I. Introduction
In [2] , A. Youssef and G. Gong study the Boolean functions f on the field F 2 n (n even) whose Hamming distance to every function tr(a x i ) ⊕ ε (a ∈ F 2 n , ε ∈ F 2 ), where tr denotes the trace function from F 2 n to F 2 and where i is co-prime with 2 n − 1, equals 2 n−1 ± 2 n 2 −1 . These functions are bent, since every affine function has the form tr(a x) ⊕ ε. They are called hyper-bent functions.
Proposition 1 Let n be any even integer. Any Boolean function f on F 2 n is hyper-bent if and only if the function
Although the conditions of the previous proposition seem hard to satisfy, A. Youssef and G. Gong show that hyperbent functions exist. We state below their result, originally stated in terms of sequences, using only the terminology of Boolean functions.
Proposition 2 [2]
Let n be any even integer and α a primitive element of
Then f is hyper-bent if and only if the weight of the vector
We show that these functions are well-known. 
II. Hyper-bent functions and cyclic codes
According to Rothaus' bound, the algebraic degree of any bent function is upper bounded by n/2 and every bent function belongs to the Reed-Muller code of order n/2. Let us denote by w 2 (i) the number of 1's in the binary expansion of i (its 2-weight). In the case of hyperbent functions, there exists a code with relatively small dimension which contains all hyper-bent functions:
Proposition 4 Let α be a primitive element of F 2 n . All hyper-bent functions on n variables belong to the extended cyclic code H n which zeroes are all the elements of the form α
ij , where i is co-prime with 2 n − 1 and 1 ≤ j ≤ 2 n − 2 has 2-weight at most n/2 − 1.
The previous result leads to: 
In fact in many cases the only hyper-bent functions are the functions PS # ap :
Theorem 3 Let n ≥ 6 and n ≡ 2 (mod 4), if there is no divisor d of 2 n − 1 such that w 2 (d) = n/2, except the multiples of 2 n/2 − 1, then H n = A n .
